
1997 Southern California Ozone Study (SCOS97)
Quality Assurance Plan

Prepared for the:

State of California
Air Resources Board

Research Division
P.O. Box 2815

Sacramento, CA 95812

Prepared by:

Eric M. Fujita, John L. Bowen, Mark C. Green, and Hans Moosmüller

Energy and Environment Engineering Center
Desert Research Institute

P.O. Box 60220
Reno, NV 89506

April 4, 1997



ii

TABLE OF CONTENTS

List of Tables ............................................................................................................................... i
List of Figures............................................................................................................................. ii
Acronyms................................................................................................................................... iii

1.0 PROJECT OVERVIEW...............................................................................................1-1
1.1 Goals and Technical Objectives of SCOS97-NARSTO...........................................
1.2 Study Location and Period .....................................................................................
1.3 Study Area Climatology .........................................................................................
1.4 Ozone Episodes and Transport Scenarios of Interest ..............................................
1.5 Forecast and Decision Protocol ..............................................................................
1.6 SCOS97-NARSTO Measurements .........................................................................
1.7 Guide to Quality Assurance Plan ............................................................................

2.0 SUMMARY OF QUALITY ASSURANCE TASKS, ORGANIZATION, AND
RESPONSIBILITIES...................................................................................................2-1
2.1 Surface Air Quality and Meteorological Measurement Audits .................................
2.2 Upper-Air Meteorological Measurement Audits .....................................................
2.3 Upper-Air Air Quality Measurement Audits and Comparisons ................................
2.4 VOC Measurement Audits .....................................................................................

3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA ..................3-1

4.0  QUALITY ASSURANCE PLAN FOR SURFACE AIR QUALITY ANALYZERS
AND METEOROLOGICAL MEASUREMENTS........................................................4-1
4.1 Sampling Site Selection Criteria ............................................................................
4.2 Installation .............................................................................................................

 4.3 Monitoring Site Locations......................................................................................
 4.4 Sampling Procedures..............................................................................................

4.4.1 Ozone.........................................................................................................
4.4.2 Oxides of Nitrogen .....................................................................................
4.4.3 Wind Speed ...............................................................................................
4.4.4 Wind Direction ...........................................................................................
4.4.5 Temperature ..............................................................................................
4.4.6 Relative Humidity.......................................................................................
4.4.7 Solar Radiation...........................................................................................

4.5 Calibration Procedures and Frequency....................................................................
4.5.1 Ozone.........................................................................................................
4.5.2 Oxides of Nitrogen .....................................................................................
4.5.3 Wind Speed ...............................................................................................
4.5.4 Wind Direction ...........................................................................................
4.5.5 Temperature ..............................................................................................
4.5.6 Relative Humidity.......................................................................................
4.5.7 Solar Radiation...........................................................................................



iii

4.6 Systems Audits.......................................................................................................
4.6.1 Ozone.........................................................................................................
4.6.2 Oxides of Nitrogen .....................................................................................
4.6.3 Wind Speed ...............................................................................................
4.6.4 Wind Direction ...........................................................................................
4.6.5 Temperature ..............................................................................................
4.6.6 Relative Humidity.......................................................................................
4.5.7 Solar Radiation...........................................................................................

4.7 Performance Audits................................................................................................
4.7.1 Ozone.........................................................................................................
4.7.2 Oxides of Nitrogen .....................................................................................
4.7.3 Wind Speed ...............................................................................................
4.7.4 Wind Direction ...........................................................................................
4.7.5 Temperature ..............................................................................................
4.7.6 Relative Humidity.......................................................................................
4.7.7 Solar Radiation...........................................................................................

4.8 Corrective Action...................................................................................................
 4.9 Data Acquisition and Processing ............................................................................

4.10 Data Validation ......................................................................................................
4.11 Data Archival.........................................................................................................

5.0 UPPER-AIR AIR QUALITY MEASUREMENTS
5.1 Overview of Upper-Air Air Quality Instrumentation ...............................................

5.1.1 Lidar for the Remote Measurement of Ozone Concentrations .....................
5.1.2 Instrumentation for the in Situ Measurement of Ozone Concentrations .......
5.1.3 Instrumentation for the in Situ Measurement of Nitrogen

Oxides Concentrations................................................................................
5.1.4 Ancillary Instrumentation............................................................................

5.2 Specific Systems Used for Upper-Air Air Quality Measurements During SCOS97
5.2.1 NOAA ETL Ground Based Ozone Lidar ....................................................

UCD Airborne Instrumentation (UCD Cessna 182, Gibbs Cessna 182
or 206?)......................................................................................................

5.2.3 STI Airborne Instrumentation (STI Piper Aztec).........................................
5.2.4 Navy EOPACE Airborne Instrumentation (Gibbs Piper Navajo) .................
5.2.5 CE-CERT Ozonesondes .............................................................................

5.3 System Audits for Upper-Air Air Quality Measurements During SCOS97 ..............
5.3.1 Some Aspects of Ozone Lidar System Audits .............................................
5.3.2 Ozone Lidar System Audits ........................................................................
5.3.3 System Audits of Aircraft Based in Situ Instrumentation .............................
5.3.4 System Audits of CE-CERT Ozonesondes..................................................

5.4 Performance Audits for Upper-Air Air Quality Measurements During SCOS97......
5.4.1 Ground Based Performance Audits .............................................................
5.4.2 Introduction to Ozone Lidar Performance Audits........................................
5.4.3 Aloft Performance Audits ...........................................................................



iv

6.0 QUALITY ASSURANCE PLAN FOR UPPER AIR METEOROLOGY
MEASUREMENTS
6.1 Sampling Site Selection Criteria ............................................................................
6.2 Installation .............................................................................................................

 6.3 Monitoring Site Locations......................................................................................
 6.4 Sampling Procedures..............................................................................................

6.4.1 Sodar..........................................................................................................
6.4.2 Radar Profiler/RASS ..................................................................................
6.4.3 Rawinsondes .............................................................................................

6.5 Periodic Review of Data.........................................................................................
6.6 Systems Audits.......................................................................................................

6.6.1 Remote Profiler Instrumentation .................................................................
6.6.2 Rawinsondes ..............................................................................................

6.7 Performance Audits................................................................................................
6.7.1 Sodars ........................................................................................................
6.7.2 Radar Wind Profilers ..................................................................................
6.7.3 Rawinsondes ..............................................................................................

6.8 Corrective Action...................................................................................................
 6.9 Data Acquisition and Processing ............................................................................

6.10 Data Validation ......................................................................................................
 6.11 Data Archival.........................................................................................................

7.0 VOLATILE ORGANIC COMPOUND MEASUREMENTS .............................................
7.1 Sampling Site Selection Criteria ............................................................................
7.2 Installation .............................................................................................................

 7.3 Monitoring Site Locations......................................................................................
 7.4 Sampling Procedures..............................................................................................

7.4.1 Hydrocarbons .............................................................................................
7.4.2 Carbonyl Compounds .................................................................................
7.4.3 Airborne Sampling of Hydrocarbons and Carbonyl Compounds .................
7.4.4 Peroxyacetylnitrate .....................................................................................

7.5 Systems Audits.......................................................................................................
7.5.1 Biospheric Research Corporation................................................................
7.5.2 AtmAA, Inc. ..............................................................................................

7.6 Performance Audits and Comparisons ...................................................................
7.6.1 Hydrocarbons .............................................................................................
7.6.2 Carbonyl Compounds .................................................................................
7.6.3 Airborne Sampling of Hydrocarbons and Carbonyl Compounds ..................

7.7 Corrective Action...................................................................................................
 7.8 Data Acquisition and Processing ............................................................................

7.9 Data Validation ......................................................................................................
 7.10 Data Archival.........................................................................................................

8.0 REFERENCES.............................................................................................................5-1



v

APPENDIX A Surface Air Quality Sites in SCOS97 Study Area
APPENDIX B Surface Meteorological Measurement Sites in the SCOS97 Study Area
APPENDIX C
APPENDIX D
APPENDIX E


